The present study is an attempt to assess the existing agronomic practices of hybrid maize cultivation, its profitability, constraints, and factors affecting hybrid maize production. The majority of the total farmers sowed seeds during the first week of December. The average seed rate was found to be 20.94 kg per hectare. About 16 varieties were found to cultivate by farmers, of which majority farmers used NK-40 followed by Pacific-II. All kinds of fertilizer used by the farmers were below the optimum level of recommendation. About 33 and 28 percent of the total variable cost was for human labour and chemical fertilizer, respectively. The average yield of hybrid maize was found higher than the national average. The average gross margin was observed to be Tk. 28456 on total variable cost basis. The cost per kilogram of maize cultivation was Tk. 4.12 and return from one kilogram of maize production was Tk. 7.80. It is found that the coefficient of human labour, land preparation, irrigation, urea and borax have significantly impact on gross return. Timely non-availability of seeds, high price of fertilizer, and low price of yield were the major problems for hybrid maize production. Farmers cultivated hybrid maize because of higher yield, higher income, and easy growing.
Introduction
The crop maize is gaining popularity in the country very quickly due to its high yield potential. Maize acreage and production have an increasing tendency with the introduction of hybrid since 1993. Area, production, and yield of maize have increased by 17%, 33%, and 16%, respectively, which reflect the effect of adopting improved technology (Mohiuddin, 2003) . The area, production, and yield of wheat and maize from 1999-2000 to 2005-06 are presented in Table 1 . It is revealed from the Table that area, production, and yield of wheat are decreasing in each year from 1999-00 to 2005-06, while it is increasing for maize in each year during the same period. Its position is 1 st among the cereals in terms of yield, but in terms of area and production, it ranks 3 rd just after rice and wheat (BBS, 2003 (BBS, , 2006 . Because of more nutritious status, it could be good source of nutrients for under nourished and mal-nourished population in Bangladesh. It is Source: BBS (2003, 2006) The population growth in Bangladesh puts great pressure on the country's food production. As regard food, cereal is still staple one for Bangladeshi people. In terms of human consumption maize also occupies the third position after rice and wheat in the country (HIES, 2005) .The country is importing a huge amount of maize with the increasing demand from poultry and other feed industries. Therefore, maize has gained an increasingly important attention by the government. At present, per year requirement of maize is about 12 lac mt. Now a days, there are many organizations who are working for increasing maize production in Bangladesh.
It is recognized that in order to expand the area of this crop as well as to fit this crop in the farmers cropping system, studies are needed to ascertain its cost and return situation in relation to profitability of input use and farmer's resource use efficiency. The present study was undertaken to provide information through fulfillment of a set of objectives given below:
Objectives:
The specific objectives werei. to identify the existing practices of maize cultivation; ii. to assess the cost and returns from maize production; iii. to study the interrelationship between inputs and outputs of maize; iv. to find out the socio-economic constraints to its higher production at farm level.
Materials and Method
The present study was conducted in four districts, namely Rangpur, Dinajpur, Bogra, and Kushtia. Extensive cultivation of maize was the major criteria for the selection of the study area. After selecting the districts, one Upazilla from each district and one Mouza from each Upazilla were selected randomly. Finally four mouzas (one from each union) were selected randomly for this study. So, the lists of maize growers from each Mouza were collected and finally a total of 120 farmers were selected randomly taking 30 from each Mouza. Data were collected through pre-designed and pre-tested interview schedules. The collected data were summarized and analyzed to fulfill the objectives set for the study. Tabular method of analysis using average, percentages, ratios, etc. was applied in this study. The production of hybrid maize is likely to be influenced by different factors. To determine the contribution of some important inputs of growing hybrid maize, the Cobb-Douglas production model was estimated because of the best fit of the sample data. 
Results and Discussion
Level of technology employed in the production of hybrid maize For achieving higher yield and profitability, appropriate input use and time of operation is important. It is worthwhile to know the existing technology in terms of agronomic practices, time of each operation and input use in different locations. Existing technology of maize followed by the farmers from preparation of land for seed sowing to harvesting of crop are being presented below:
Land preparation: Land preparation for maize production included ploughing, laddering and other activities needed to make the soil suitable for sowing seeds. It is revealed that the number of ploughing varied from farm to farm and location to location. Ploughing on the survey plot started in the last week of September. In all areas, farmers ploughed their lands with the help of power tiller. It was observed that on the average, about 47% of the total farms used 4 times ploughing in the survey plot for land preparation followed by about 36% with 5 times ploughings. Maximum number of farmers at Dinajpur and Kushtia were found to plough their lands 4 times, whereas the highest number of farmers in the remaining two districts ploughed the survey plot 5 times.
Sowing of seeds: Farmers followed line sowing method in planting maize seeds. Plantation of maize seed started from the last week of October and continued up to the first week of January. A perusal of Table 1 reveals that on the average, highest (37%) percent of farmers sowed the seeds during the first week of December followed by 20 percent farmers during second week of December. In Kushtia, highest percent of farmers sowed seeds during third week of December. The average seed rate per hectare of maize cultivation was found to be 20.94 kg. The seed rate used by the farmers was almost similar to recommended seed rate. The seed rate per hectare was found higher in Bogra (about 23 kg) compared to that in other three districts (Table 2 ). Recommended seed rate was 19-21 kg/ha. Variety-wise yield was also observed and presented in Table 3 . It was observed that NK-40 performed better in comparison to other varieties sown in the survey plots. Among the varieties, 900M was in second position in terms of yield. The lowest yield was obtained by using the variety Pacific-II. Use of manure and fertilizer: Use of inorganic and chemical fertilizer by the sample farmers varied from location to location. All farmers used urea, TSP, MP, and zinc for maize cultivation. It is visualized from Table 4 that the average dose of manure application was about 5460 kg per hectare. The application of manure per hectare was found much higher in Rangpur district. On an average, 484 kg urea, 214 kg TSP, 166 kg MP, and 6 kg zinc per hectare were applied in the cultivation of maize. Urea application was higher and manure application was lower at Kushtia. Among the different kinds of fertilizer used, the rate of application of urea was higher than those of other fertilizers. Gypsum and Borax application was not found in all the locations. The highest rate of TSP application was found in Dinajpur, whereas MP was found highest in Kushtia. It is visualized that the rate of fertilizer application by the sample farmers was below the level of recommended dose. All kinds of fertilizer used by the farmers were below the optimum level. Recommended doses of fertilizer application are as follows: Urea 500-580 kg/ha, TSP 260-300 kg/ha, MP 185-2 10 kg/ha, gypsum 210-235 kg/ha, Zn 12-15 kg/ha, borax 5-8 kg/ha and cowdung 4450-5000 kg/ha. Weeding: Weeding in maize field was found to be done in all the locations ranging from one to three times. Weeding was done manually by utilizing human labour. Number of the sample farmers according to number of weedings in the survey plot is also observed in this study. Highest about 44 percent of farmers performed weeding two times in their survey plots. It was found that the highest percent of sample farmers in Dinajpur, Rangpur, and Bogra performed two times weeding. But the highest about 73 percent of farmers at Bogra performed three times weeding.
Economic profitability of hybrid maize cultivation
Profitability is one of the major criteria for determination of acceptance of a crop. The production cost, gross return, gross margin, benefit cost ratio, etc. for maize cultivation at different locations are discussed below:
Cost of production: For calculation of cost of production, only the cost of variable inputs like seed, fertilizer, manure, human labour, power tiller, pesticide, irrigation, etc. were considered. The cost included both cash cost and imputed value of farmers own resources used. A perusal of Table 5 revealed that total variable cost of maize cultivation was Tk. 31956 per hectare of which about 33 and 28 percent were for human labour and chemical fertilizer, respectively. About 11 percent of the total cost was incurred for irrigation purpose. It is also calculated that about 70 percent the total cash cost incurred for hired human labour among the cost items. Location-wise, there was no wide variation in the cost of maize cultivation per hectare. Return from maize cultivation: Return per hectare of maize cultivation in different locations is shown in Table 6 . it is conspicuous from the Table that the average yield of maize per hectare was 7748 kg. The average yield was found higher in Dinajpur. The farmers in Dinajpur sold their produce just after harvest without sun drying. In Bogra and Rangpur farmers sold maize after one on two sun drying the maize cobb. But the farmers in Kushtia sold maize after complete sun drying. That is why, the price of maize was found the highest in Kushtia and the lowest in Dinajpur. However, even then the average yield of the sample farmers was found lower than the demonstration yield. However, the per hectare gross return was found higher in Bogra. Although the yield was lower in Bogra than that of Dinajpur, but the gross return was higher in Bogra because of higher price in Bogra. The average price of grain was Tk. 7.60 per kilogram. The average gross margin was observed to be Tk. 28456 on total variable cost basis. The gross margin was also found higher in Bogra mainly for higher price of grain yield. But in spite of lower yield in Kushtia, gross margin was lower. On the average, benefit cost ratio was found to be Tk. 1.89. It indicated that for every one taka investment, the farmer will get Tk. 1.89. The cost per kilogram of maize cultivation was Tk. 4.12. And return from one kilogram of maize production was calculated as Tk. 7.80. 
Factors affecting production of hybrid maize
For producing maize, different variables, such as human labour, land preparation, irrigation, TSP, MP, zinc, gypsum, borax, manure etc. were employed by the sample farmers. Estimated values of co-efficient and related statistics of CobbDouglas production function is presented in Table 7 . The result showed that most of the co-efficients had positive sign. However, the co-efficient for human labour (X 1 ), land preparation (X 2 ), and borax (X 9 ) were found to be positively significant at 1% level which indicated that 1% increase in human labour, land preparation, and borax with other factor remaining constant would increase the gross return by 0.431, 0.369, and 0.292 percent, respectively. The co-efficient for TSP (X 5 ) and manure (X 10 ) were negatively significant at 5% and 1% level respectively. The negative coefficient of TSP and manure for maize might be for inefficient use of these inputs. Irrigation (X 3 ) was found to be significant at 10% level. This means, there is opportunity to increase gross return by using more irrigation keeping other factors constant. However, the magnitudes of the coefficient imply that human labour, land preparation, irrigation, urea, and borax have considerable effect on gross return for maize cultivation..
The fitted Cobb-Douglas production function was found to be valid as indicated by F-value and R-square. The co-efficient of multiple determinations, R 2 , was 0.509 which indicate that the explanatory variables included in the model explained 51% of the variation in maize production. The F-value of the equation is significant at 1% level of probability implying that the variation depends mainly upon the explanatory variables included in the model. Figures in the brackets are standard errors of the regression coefficient * Significant at 1% level,** Significant at 5% level,*** Significant at 10% level
